1. Introduction. We say that a Lie algebra £ of vector fields on a smooth manifold M is transitive provided that for each point p e M, the vectors {X(p): X e £ } form the tangent space at/?. The algebra Ö is doubly transitive if its natural lifting £ e £ = {X 0 X: X e £ } of £ to M X M is transitive on the complement of the diagonal A. Higher orders of transitivity are defined analogously. (Just as the full group of diffeomorphisms of a manifold M is «-fold transitive for all w, so is its Lie algebra of vector fields; but the fact about the algebra is far easier to establish.) We are able to exploit the high degree of transitivity of many natural Lie algebras of vector fields to establish irreducibility and inequivalence of certain of their "geometric" or "induced" representations, regarded as unitary representations of the corresponding infinite-dimensional Lie transformation groups. Our technique is a direct descendant of a classical theorem of Burnside on permutation groups.
identity / and the orthogonal projection P onto the constants. Of course P = 0 if M is infinite.
Our main results are analogues of Burnside's theorem. The proofs are in the same spirit, formally. Of course, the analytic details are more involved. In particular, we make use of the Schwartz kernel theorem to study the intertwining operators. 
([X,Y])=A(X).p(Y)-A(Y)-p(X). Then B( X) = A( X) + p(X) is also a homomorphism from S into the differential operators on M.
We say that the multiplier is trivial if p corresponds to a 1-form on M (in which case the identity (1) essentially says that dp = 0, so that the representation B is locally equivalent to A). 
Applications.
A. Let M be a connected manifold, /i a smooth measure, and suppose for simplicity that /x(M ) -oo. Let S c Vect(M) be the Lie algebra of compactly supported divergenceless vector fields; formally S is the Lie algebra of the group G = Diff 0 (M, /i) of volume-preserving diffeomorphisms g such that g -identity outside some compact set (depending on g). It is easy to see that, if the dimension of M is greater than one, then S is n-fold transitive for all n. Hence the natural, "Koopman", representation U of G on L 2 is irreducible by Theorem 1. The techniques used in the proof of Theorem 1 may also be applied to study the higher tensor powers of U. Thus, for example, 
